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Abstract.—This paper introduces the second Special Publication of the Waterbird Society to address the biol-
ogy and management of the Double-crested Cormorant (Phalacrocorax auritius) in North America. Since the late 
1960s and early 1970s, when the species was at very low population levels, the Double-crested Cormorant has 
rebounded to its greatest population level in over 100 years. Such a significant increase has resulted in changes in 
community structure, and new stressors, in many aquatic ecosystems. Both Special Publications (1995 and 2013) 
have been focused on the biology and management of the species. The first volume dealt mainly with population 
growth and the resulting, immediate management issues. In the current volume, studies address the longer term 
situation, the implementation of two U.S. depredation orders and new research directions identified in the first 
Special Publication and in subsequent smaller cormorant symposia. Seventeen papers which comprise this volume 
are presented under six headings: introduction, impacts to natural resources, population dynamics, evaluation 
of control efforts, assessing fish consumption and bioenergetics, migration ecology and local and seasonal move-
ments, and summary overview and future information needs. A second Special Publication on Double-crested 
Cormorants gives us an opportunity to assess how well cormorant biologists have addressed and answered ques-
tions we posed to ourselves 15 years earlier; it also provides us with a vision for the next 18 years. Received 10 October 
2011, accepted 1 April 2012.
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In North America, the Double-crested 
Cormorant (Phalacrocorax auritus; hence-
forth cormorant) population was affected 
greatly by eggshell thinning caused by or-
ganochlorine contamination beginning as 
early as 1955 (Anderson and Hickey 1972). 
In 1972, it was “Blue-listed” by the National 
Audubon Society as a species in potential 
trouble (Tate and Tate 1982). The two most 
severely impacted meta-populations were in 
southern California (Gress et al. 1973) and 
the Great Lakes. The Great Lakes meta-pop-
ulation declined from 900+ nesting pairs 
distributed over all five lakes in the 1950s to 
fewer than 100 breeding pairs in four Lakes 
by 1970 (Postupalsky 1978; Weseloh et al. 
1983). With the banning or restrictive use 
of both DDT and PCBs in the early 1970s, 
the species began to recover, especially on 
the Great Lakes (Scharf and Shugart 1981; 
Weseloh et al. 1983). By the mid-1980s, it 
was clear that cormorant numbers had re-
covered and expanded to a greater extent 
than any biologist had likely observed in his 
or her lifetime. On the Great Lakes, cormo-
rant numbers surpassed the pre-DDT era 
population levels (900 nests) by 1981 (We-
seloh et al. 1995). By 2005, there were more 
than 100,000 cormorant nests on the Great 
Lakes (Great Lakes Double-crested Cormo-
rant Management Working Group unpubl. 
data).
The dramatic increase in cormorant num-
bers and subsequent expansion of colony lo-
cations and wintering grounds (Glahn and 
Stickley 1995) led to concerns about cormo-
rant impacts to other natural resources. The 
major concerns were impacts to native and 
farmed fishery resources, and impacts to veg-
etation and competition with co-nesting spe-
cies on breeding colonies. For some of these 
concerns, there was fairly clear-cut evidence, 
e.g. cormorants do kill vegetation on their 
breeding colonies (Lemmon et al. 1994; He-
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bert et al. 2005). In many cases, cormorants 
were suspected of impacting co-nesting spe-
cies, especially Black-crowned Night-Herons 
(Nycticorax nycticorax) (Cuthbert et al. 2002; 
Weseloh et al. 2002). With respect to possible 
impacts to fisheries, the extent of this rela-
tionship was quite controversial. To many 
fisheries interests (managers, researchers 
and sporting groups), a cause-and-effect re-
lationship was clear cut: if 1,000 cormorants 
(500 nesting pairs) ate a pound of fish per 
day from mid-April through mid-Septem-
ber (154 days), they would consume about 
154,000 pounds (ca. 77 t) of fish; there had 
to be an effect! To avian researchers and 
managers, a cause-and-effect relationship, 
based on sound science, had to be demon-
strated to support any management actions 
that might be taken. While this discussion/
debate was going on, cormorant numbers 
continued to increase. On the Great Lakes, 
the number of cormorant nests (= breed-
ing pairs) increased from 5,400 in 1986 to 
25,000 by 1991 (Weseloh et al. 1995). With 
the increasing call for cormorant manage-
ment actions, it also became clear that ex-
cept for very few studies, little was known 
about basic cormorant biology. Information 
was especially lacking regarding population 
dynamics, age-specific mortality, impacts to 
fisheries and co-nesting colonial waterbirds, 
local movements, management practices, 
etc. Thus, in 1992, biologists gathered to as-
sess the situation of cormorants across North 
America (Nettleship and Duffy 1995).
Certainly, one of the major changes in ad-
dressing potential cormorant conflict issues 
since the first Waterbird Society-published 
symposium (Nettleship and Duffy 1995) 
has been the enactment of two U.S. Fish 
and Wildlife Service depredation orders: 
an Aquatic Depredation Order in 1998 and 
a Natural Resources Depredation Order in 
2003 (50 CFR 21.47 and 50 CFR 21.48, re-
spectively, http://www.fws.gov/migratory-
birds/CurrentBirdIssues/Management/
cormorant/cormorant.html). These policy 
initiatives have resulted in a regional-scale 
(state by state) management approach to 
managing cormorant populations in desig-
nated states. Likewise in Canada, manage-
ment was addressed on a province-by-prov-
ince basis. In both countries, it was the public 
outcry about cormorant-fisheries conflicts 
and cormorant-habitat conflicts that led to 
various management actions. Such public 
pressure also brought greatly increased re-
search dollars to investigate aspects of the 
biology of the cormorant that appeared to 
compromise other natural resources, factors 
which had been unstudied previously. Fund-
ing also made large-scale research possible 
(e.g. long-term colony dynamics and move-
ment studies). Now, almost 20 years later, 
and following several other local/regional 
cormorant conferences (e.g. Tobin 1999; 
Stapanian 2002), biologists and managers 
again came together in 2007. At this meet-
ing, we assessed the status of research and 
management of cormorants, primarily on 
the Great Lakes, a region that now hosts 
over 100,000 pairs of nesting cormorants 
and a late summer population estimated 
at half a million individuals (Great Lakes 
Double-crested Cormorant Management 
Working Group unpubl. data). The purpose 
of this Introduction to these proceedings is 
to set the stage for a recent compilation of 
research, monitoring and management ac-
tions for this high-profile species.
The conference was held from 28 May to 
1 June 2007 at Pennsylvania State University, 
State College, PA, as part of the 54th annual 
meeting of the International Association of 
Great Lakes Research. This publication is 
a compilation of papers dealing with both 
freshwater and marine aspects of the life 
history of cormorants that were delivered 
at the symposium, as well as select few oth-
ers addressing the theme of the Symposium, 
i.e. Double-crested Cormorants of the Great 
Lake –St. Lawrence River Basin: recent stud-
ies, movements and responses to manage-
ment actions on their biology/ecology.
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